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line- PreSent inV6ntl '° n ' S C ° 0Cern8d W1 ' th "r^dd-a «!! 

W and .etnods for producing then,, as wel, as their us" for 
Producing Parti , ular ftp ^^.^.^^ 

Hybridoma. £s the ten. applied to cells fonned by fusion 0 - 
" 'BSK{SJ!}^» Particular a nyelona ceU) to 
a nornalX cell usually chosen for its abilityTo proL, 

LZTT substance fe - 9 - a } ™ hoc > ts csl1 to P^-e 

«t,bo*.s) to forn a hybrid. These hybrids can be selected and 
cloned to obtain cell lines producing substances having a 

single structure and/or property. In particular such hybridon.es 
forced w,th lyslphocytes can ba u£ad tQ produca ^ 

anti DOG! S3. 

The development of hybridsna tech.-oloov in r.™ <■ 
as be directed to obtaining cell 

variou- ! Sd *° ° bt2, ' n - 7here "«« been 

ap?roachds *o this probleo which because of tCl 
h stoncal origin have been lar 3 ely concentrate 2 field 
of irnnunoglobul ins/antibodies. 

A.study of previous activities in this field orovides 
a overview of the types of problem encountered and' 
the various solutions so far attempted. 

The original impulse for research into hybrid cell lin- 
produc,ng nonoclonel products caoe fro, the field of 
i.»,ol 0g y the products being monoclonal antibodies 

Conventional anti-sera usually contain =, 

anti-sera also contain . i! y " In « dd 't«n conventional 
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the host individual from whom the antiserum was obtained. 
Whilst for most purposes such "broad" antisera were 
sufficient it was felt that provision of more specificity 
and reproducibility would mark a significant advance and 
provi'deTa scientific tool of tremendous potential, particularly 
in the field of diagnosis and therapy. 

The first and now classical solution was that described 

by KShler and Mil stein [ Nature, 255 , 495 - 497 (1975)] 

who succeeded in fusing pre-immuni zed mouse spleen cells to- 

"drug" sensitive mouse myeloma cells. The thus immortalised 

fused cells could be grown in vitro and cloned from the single 

cell level to produce a homogenous cell peculation prcducinc- 

, , ... , , fmonoclonaj antibodies). 

a homogenous antibody populatbn^. Sy selection between the many 

unique cells and selective re-cloning it was possible to 

obtain and grow cells which produced antibodies of the desired 

antigen specificity, 

Mouse antibodies produced in this fashion have 
proved useful for research and diagnostic purposes and some 
have even been used therapeutically in humans. It would 
however involve a considerable advance in human immunoglobulin 
therapy if human antibodies of similar specificity 3nd 
reproducibility could be obtained in this way. This would 
also reduce the danger of sensibil isation. Several approaches 
to the problem of producing such human antibodies in vitro 
have been tried but have so-far been largely unsuccessful. 
These include: 

(i) Transformation of normal human lymphocytes with 
Epstein-Barr virus X 'E3Y). This method has met 
with little success as cells of this type require 
a long and tedious process to become established 
and are extremely difficult to clone and select. 
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(f1) Fusion of normal (human) lymphocytes with human 
myeloma cells. This method represents an obvious 
analogy to the mouse-mouse hybridoma approach 
but£&c*s the problem that in the human-system 
only one myeloma cell line has been made broadly 
available and this was found to be contaminated 
with mycoplasma which impedes successful fusions. 

(iii) Fusion of normal human lymphocytes to an EBV- 
trans formed human lymphoblastoi d B-cell line. 
Whilst this is probably the most reliable and 
reproducible method yet described it suffers 
from the basic in vitro .drawback encountered with 
lymphoblastoid cells: they are extremely difficult 
to clone and, as they represent an early stage in 
B-cell differentiation lineage, their capacity to 
produce and secrete antibodies is about 10 times 
lower than that of true myelomas. 

(iv) Fusion of human lymphocytes to mouse myeloma. 

This method produces cells with the same excellent 
in vitro characters t: s as the mouse-mot.se hybridom 
but with the great disadvantage that such hybrids 
have an inherent genetic instability. One 
particularly troublesome result of this is that 
they expel the human chromosome on which the genome 
25 for forming the light kaopa chain of the immuno- 

globulin is located. 
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In summary therefore procedure (i) is too tedious and 
inefficient to be practicable; procedure (ii) is not yet of 
any practical significance; procedure (iii) is the best of 
those currently available; and procedure (iv) whilst viable 
cannot maintain productivity even with extremely fastidious 
cloning procedures. 
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Whilst both the above discussion and most work dons to 
date has been concentrated on antibody production it is clear 
that the "productive" cell partner can be selected for 
secretion of a particular substance which it is desired to 
obtain arvd-fuss<£-'to the" immortal i sing " cell line. 

We have now found that by using a xenogeneic hybridoma 
cell as parent for further fusion to another cell it is possible 
to obtain a hybridoma of greatly improved stability. 
The invention therefore concerns: 

A hybridoma cell line comprising an immortalizing cell 
fused to a cell producing a predetermined substance 
characterized in that the immortalizing cell is a xenogeneic 
hybridoma cell and in that the substance producing cell is 
genetically compatible with the non-transformed partner in the 
15 xenogeneic hybridoma. 

The stability of such cells lies in their ability, if 
correctly cultured, to maintain production of a predetermined 
substance such as an antibody. 
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In a particular aspect the xenogeneic hybridoma chosen as 
immortalizing cell is a myeloma hybrid which has lost its own 
ability to produce immunoglobulin. . • - 

An example 

of such a xenogeneic hybridoma cell woul.-J be that between 
a myeloma cell and a lymphocyte cell. Examples of suitable 
myeloma cells are those obtained from mice and rats and will 
preferrably produce no immunoglobulin. These myelomas can 
themselves be hybrids (e.g. mouse myeloma/mouse lymphocyte) 
which are in effect myelomas. Such a cell is e.g. 
the mouse S?-2 myeloma cell line. This is then fused to e.g. 
a lymphocyte obtained from another species e.g. a human 
lymphocyte cell . 
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In a preferred embodiment xenogeneic hybridomas resulting 
from such fusions which no longer produce immunoglobulin are 
chosen for further fusing to substance producing cells. 

These- xenogeneic hybridomas present a more benign 
environment for further stability in terms of chromosome loss. 

The xenogeneic hybridomas used for immortalization are 
made drug resistant prior to further fusing in conventional 
manner. A particular method is selection for 8-azaguanine 
resistance. 

The hybridomas thus obtained provide stable parents for 
further fusing. The other fusion partner is selected for its 
ability to produce a predetermined substance - an example would 
be choice of a lymphocyte to produce an antibody - and is 
genetically compatible with the non -trans formed partner in 
the xenogeneic hybridoma. 

In order to obtain the required degree of specificity it is 
desirable to pre-sensi tize the chosen cell to produce the 
desired substance. This can for example for the case of 
antibodies be achieved by immunization of a host with 
a particular antigen and subsequent collection of immunocytes 
(i.e. cells which are immunologically competent) which produce 
corresponding antibodies. 

These can for example be spleen j** lymphnode or blood cells. 

The fusion of the xenogeneic hybridoma cell parent to 
the substance producing cell takes place in conventional manner. 
This usually involves incubati ngcomparsble amounts of each cell 
in a suitable medium together with a substance which promotes 
fusion (e.g. PEG 1500). Selection of the desired hybrids is 
again conventional and can be carried out in selective media 
c(e..g. : HAT- (hypoxanthine/aminopterin/thymidine) if the immor- 
talising cell does. not contain hypoxanthine phosphoribosyl 
transferase. »~ 
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The resulting cell lines are stable and produce high 
yields of antibody. 

They can also be cloned and reselected if required or 
desi red. 

The invention therefore also concerns a method of producing 
a stable hybridoma cell line which comprises making a xenogeneic 
hybridoma cell parent drug-resistant fusing this to a substance 
producing cell which is genetically compatible with the non-trans- 
fowled partner in the xenogeneic hybridoma and selecting 
a desired hybrid. 

Antibody production using these cells can be carried out 
along conventional lines either in vitro in suitable media 
(e.g. these containing diluted fetal calf serum) or in vivo by 
injection into a host (e.g„ nude or an thymic 
mouse or rat) and harvesting of the ascitic fluid. 
Depending on the method chosen one or more purification 
steps may be required. 

The invention also concerns the production of 
antibodies employing such cell lines. 

Whilst it is rlear that simple hybridoma cell lines 
with the desired properties will, for economical reasons, 
be preferred it will also be possible if desired or 
required to fuse such cell lines further. 

A typical antibody producing hybridoma according to 
the invention would be one formed from a mous* myslpma 
fused with a human lymphocyte as parent an^SSt^d 
human lymphocyte as antibody producer. Any of the myeloma cells 
can, if appropriate, themselves be hybrids (as e.g. in 
the 3P-2 mouse line which is itself a mouse/mouse hybrid. 

Examples of literature describing conventional techniques and 
previous work are 
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1- Kohler, G. andNtljtafn, C. figure da ~ ... 

gULj, Can cer Research, 40, 3147 V V 

S K««k« ' 7 £ ^ L " i Science 195, 1439-144! (1575) 
5- Ko Sklwles , s., gcand. J. i^, n 73 . _ 0) 

7- Olsspn. L.-Snd Kaplan, H.~^_ „,„ ^ ^ £ . ,. . 

ZIl 5429-5431 (1980) ~ SC1 '- "-^i 

J- Croce, CM. e^l^ ^ 

0 ' Science^, 537 .,3 90 ) 
'0. Croce. CM. et_al^ Pro^ flat , . A 7*d. Sci USA 7^ 
341 6-341 9 ( 1 979) -j-zSl^S^ To^ 

Salfra. G. et al . , » ature 255 , 530, 1-7 
2- Ml'ler. R.A. et al . a H. E„ g T~J. Msd .' 3 o G 5]7 , 9S , 
'3- S lit ora K .,et a, ., Lancet, i 1, ,, 582 ^ ' 
e^. USP 4.172,724 EP Appln . p ufr . ,, 0 . 0043 „ fl Md 



The present invention bv e^la^---, - v 
parent (which has lost its .hh ' " Xen °* en * fc f «^" 

substances^ erabl. V * t0 pr ° duce P^tonnfned 

noes, enables hybnoomas to be obtained which *re «*,m 
fast growmg, easily clonable and have ■ h « qh 1„! " 
of the desired SU h<t^r, a , 9 Production rate 

3- sub! >tance, e.g. human antibodies. 

Human antibodies produced accordina to th* < 

(anti -toxins » anti-c^n w ,n\ r- . , a 

> one. ucM v/ail). Fungi (candida). 
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Intoxication: Anti -poison antibodies (antidotes, digitalis, 
opiates, tricyclic anti -depressants , barbiturates etc.). 

Anti-idiotypes: Anti-anti pancreatic &-cell, anti-anti 
acetyl choHn receptor, anti -rheumatoid factor. 

Blood-group antigens: Anti-Rh 

Transplantation: Anti T-cell to curb rejections, enhancing 
antibodies to reduce the stimulating capacity of the graft. 

Allergy: IgG antibodies to allergens, alternative to hypo- 
sensi tisation. 

Hormones: Chorionic gonadotropin antibodies for use as 
contraceptives. 

The hybridoma cells themselves can also be used as a source 
for MRKA if cloning of immuncglobul in genes is attempted. 

In a particular embodiment according to the present 
invention the SP-2 cell line, which was originally itself 
a hybridoma between P2-X53"-Ag3 line and mouse spleen cells 
which produce antibodies to slieep red blood cells is used 
which has lost its ability to produce antibodies 
(C.F. M. Shulmann et al . , Nature 275, 259, 1978). 

It is obtainable e.g. from the NIGKS Human Genetic Mutant 
Cell Repository Ref. GM 35569 A (see US DKHS 1382 Catalog of 
Cell Lines). 

This celt line is mads drug resistant and then fused with 
normal huiun peripheral lymphocytes by conventional 
techniques [ C.F. G. Gal f re et al . , Nature 265, 550 (1977) 
and R. Howinski et al . , Science 21£ / 537 (1930)]. 



A « er of hybrid, is obtained a „ d ^ 

ant .ody products. These cel, 5 are selected for resistance 

o a- guanine aRd v , th thrae of ;hass m ■ 

to obc^n .„tm« which are resistant to 20 ug /,, 0f 8 . 
guamne. These cells are at the sa*e tin* sensitive to 

that tney had lost their abili- to invf-.- ., . 
pho.phor1bo.yl transferase. ? ^xanthine 

One of these lines (SPAZ4) is then fused in vitro with 

tostanda o dure' ^ " ^ according 
Urn ,• , P^-u'es. Fo. comparative purposes the SP/2 c»ll 

no s also fused. The resulting cell populations are 
selected ,„ HAT-n,ediu, in order to recover the r~uirL 

s. As soon as all cans . n < 

.^T .di, is raplacsd by _ , 

orod^ioV" ° f 9r ° Wth MtW -tibody 

predion „ performed and it is round that all */ cultu ,.,. 

ro, each of the fusions were producing hu.an anti L y 0 " 

an Ll" 2 " 4 hybn ' d0ffl2S are sti11 Pn^clna 

ant, b0 compared wnh 55 s Qf fcha s?/2 - 

production rate is found in 28 5 of th- S=>A'-<! li^- , 
with only 3 S of the SP/2',. ' "** "'^'^ 

I" vie., of the fact that a rajc- factor in i 8 , s 
antibody production is the oss of L-chain genome a specific 
es for light chain production is performed. U is ZT 

la.rida.Tne corresponding values for SP/2 are 39 S und 61 * 
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respectively (These percentages of course comparable for 
the particular experiment and immunoglobul in (Ig) employed). 
Results are summarised in table.!. It will be noted that 
SPAZ-4 is in all cases superior tc SP/2 especially as 

5 regarcs-^the vafues for "strong" production which are 

the most important ones from a practical point of view. 
All these experiments are performed with uncloned cells 
in order to maximise pressure against the stable clones 
(stable clones carry more genetic material and always grow 

10 less well than cells which have succeeded in expelling their 
"unnecessary" ch6|rmo somes) . 

Experiments have however been made to clone the cells. 
Results so far obtained indicate that net one single, stable 
and productive SP/2 hybrid is obtained (i.e. no line where 
15 all growing cells produced antibody). In S?AZ-4-hybrids 
on the other hand it is possible to derive such clones.. 

The present invention makes it possible to obtain 
substantially better results than previously known methods 
by solving the problem of instability whereby it is worth 

20 mentioning that even the "classical"" mouse-mouse hybridomas 
are instable and fastidious subcloning is always necessary 
they are however practicable to work with. The degree of 
instability shown with SPAZ-4 hybridomas is lower than for 
mouse-mouse hybridomas and that it is thus even more practicabl 

25 to work with them. 

The following examples illustrate the invention. 
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Example 1 

Production of the SPAZ-4 line 

Per i£^ era ^y- 00d lymphocytes (PBLs) are isolated from 
heparin! sed blood of a healthy donor by centri fugation on 
FicoTl -Isopaque. After washing, 10 8 PBLs are mixed with 
5.x 10 SP/2 cells in 50 ml of Dulbeccos H21 medium adjusted 
to pH 3.0. The cells are pelleted together at 6G0 x g for 
5 minutes after which the supernatant is carefully removed. 
Keeping the cells at 37 • 1 ml of 50 % PEG 4000 in K21 is 
slowly added during 1 minute. A further 10 ml of K21 is 
added during 2 minutes. The cells are collected by 
centri fugation (pel letting) and resuspended in 55 ml of HAT 
medium (HAT medium: Dulbeccos H21 with 20 % fetal calf s-rur 
10 % NCTC 109, 1 % Non-essential aminoacids, 0.5 % pyruvate ' 
0.2 U/ml insulin, 1 mM cxalacetic acid, 10" 4 M hypoxan thine , 
15 4 x 1C"'M aminopterin and 1.6 x 10* 3 M thymidine.) and seeded 
into 528 0.1 ml cultures in flat-bottomed tissue-culture 
microplates. Fresh HAT-medium is given to the cultures every 
3-5 days for two weeks after which the medium is changed to 
KT-mediury Dulbeccos H21 with 10 % FCS . 10' 4 hypoxanthine and 
20 1.5 x 10 thymidine). After the 15th day samples are taken 

to test for human antibody. Five cultures are selected showing 
good growth and zero antibody production. These are then 
selected for production of 8-azaguanin resistant sublines. 

The five cell-lines are seeded at 2 x 10 5 cells/ml in 
25 Dulbeccos H21 with 10 % FCS and 20 jjg/ml of 8-azaguanine. 

From 3 of these cultures it is possible after a couple of weeks 
to recover viable, growing cells. One of these is the SPAZ-4 
which is sensitive to HAT and is er^oy-d for further testina. 
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Example 2 

Fusion with tonsillar lymphocytes 

Tonsil Is fro* a child are trimmed of connective tissue 
and passed through a fine mesh metal net to give a single-cell 
preparation. In order to reduce the number of red cells all 
cells are fractionated on Ficol 1 -Isopanue . Of the resulting 
cell population 10 ceils are fused to 2 x 10 7 either SPAZ-4 
or SP/2 cells with a procedure identical to that described 
in Example 1. The cells are later seeded into 47 0.5 t.i 
cultures in HAT-m-dium which tins time is ..-pplc^r. ted" with 
0.5 ^g/ml of cyclosporin A. After one day 0.3 ml of HAT-rnad*um 
without cyclosporin A is added. Already on the third day 
50 % of the medium is changed to HT-medlum. After this th- cells 
are maintained in HT-.-.-dium with passage every 3-5 days. 

• Testing f or immunoglobulin production 

15 A traditional EL ISA (Enzyme-linked Innunosorbend Assay; 

system is used. Rzbbii anti-hunan immunoglobulin is «tch«d 

tc Nunc EI A plates at a dilution of 1:400 in a p.H 9.6 

bicarbonate buffer. After washing the plates the culture 

supernatants are incubated for 30' at 37°. After once more 

washing, the incubations are treated with peroxidase- 

coniugated rabbit anti-human IgG, IgM f l gA reagent (Mil«-Yeda) 

at 1 :400 dilution. After washing the enzyme-reaction is 

developed with 1 ,2-phenylendiamin.e-di hydrochloride and H„C 

'<- 2 ' 
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The test for light-chain production is made in exactly 
the same way-except that goat anti -human lan.bd* or goat 
anti-human kappa reagent (Tago) at 1:3000 dilutions used 
instead of rabbit anti-human IgC, Igr-i, IgA, 

The results are evaluated on a Titertek ftultiscan Elisa- 



»-■ 
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photometer and the values "4" and "7" *„ t^i - 

low and hfgh read , ngs rsspectively from ; hl .f; h e ot ^-;- «• 



Example 3 



P-p— ^non or tnona-c Tonal sphvh^. , 

t a " v.'^"-' ° n »^jJigs against infli-An?;* 

JypAand S^- a f t*rS*n V i v viw • 7- r 'tenia 

' in V1V 0 T^un^satinn ) 

The influenza vaccine employed is SftVDQVAr® _ . • . 
h-glutlnfn and neuraminidase fro/. ^ ^ 
B/Singapore. Three healthy volunt-rs'^ i " ^ ^ 
on davs 3, 7 10 T *nW 17 r ' ed and bled 

„„ \ * 3nd 17 * Each tifna 50-50 nl of bl-odis 

-™n fro. the cubital vein into heparin containino ^ 1 s 
The lymphocytes are isolated by ~n^if..,-^ " " 

The fusion parents are 
a) SPAZ-4 (cf Ex. 1} 
o) SF/2 (see above) 

res.stan. at vUSTAR INSTITUTE (produce., h«»„ I gG2 kap?£) 

Oo^^T S? " 2 fUSSd id&nt1Ca,,y - Tha 

« . i n t :z\iT cytes (m - 3 * ,o? 

j . , 8St tube 10 lhs Presence of DTtEM serum f re- 

for 5 mm. The resulting p 8llet „ tPMt d , „ 3 

r° r 1 ™- •««■ ■**«* ^ peg 1S „«, y di 8 V. ' d 

After one wash the cells are seedac into ^ r -f 

f- OMEH-HAT ^ containin 5 20 S fe tal f r ' J, 

are cultured at 37 * c in a hm « l0 K CG 2 -at„spie 

The CM 1500 cells (, 0 7 cells) ? re .ixed „ £h t ,, ^ 
y^phocytes (apprcx. 3 x 10 7 cells) in seru.free Df-iEM c"' 8 0 
and centra at SCO >: 9 ftr S .,„. 7hs pe „ et 
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50 S PEG 5000 for 5 ;rin. during which the cells are 
centrifuged £t - ^ After this ti»;s t::e PEC iz slowly 
diluted with medUm. After orsc- wash the cells are ssedvi into 
17(5 10j jjj_.culti^s i n rRMI "ic^O-HAT medium contai:s-:i,g 30 :"j 
fetal calf serum. The cells are cultured at 37 ° C in a humid 

5 * 00^ -atmosphere. 

A total of 35 fusions (15 to GH 1500, 14 to SPA.?-'; and 

6 to SP-2) involving 6160 cultures (£640 with GM 1500, 24-54 
with SPAZ-4 and 1 056 with SP-2) are mace. 

The media are changed in the cultures when ever cell 
proliferation makes it necessary, as a rule every 3 - 5 days . 
Presence of anti -influenza antibodies in the supem&tsnts is 
assayed with an EL ISA method: the relevant influenza anti sens 
are catched into micro plate wells (Nunc), the supernatant 
added and allowed to interact with the antigen. After washinc; 
a peroxidase-ccnjucated rabbit anti -human IgG, TgA, IciM (filler.) 
is added to the wells. After incubation the unbound peroxi dusa- 
cor.jugdte is washed away and cc*i or- subs crate for the cncyme 
added to the wells. The reaction is estimated visually and 
documented with a Ti tertek microplate photometer. Cultures 
showing positive results are cloned at limiting dilution 
conditions in S3 new wells seeding the cells at 1 cell/culture 
in 100 ill of DMEM + 20 % fetal calf serum together with mouse 
thymocyte feeder cells (SFAZ-4 and SP-2 ce rived cells) or in 
RPKI 1640 + 20 ;•: fetal calf s^-.-um on i'RC-5 feeder cells 
(GM 1500 derived cells). Productive cells are grown up in 
larger scale and frczei^ in liquid K 2< 

A total of 3C cultures (5S from GM 1500, 26 from SPAZ-4, 
2 from SP-2) were cloned. Quite liberal criteria are applied 
in deciding if a cell. should be cloned or not which accounts to 
the lew yield of truly positive ce'ils after cloning. This has 



to be done as GM 1500 for example produces no hie h_» re duce on 
csUs^ From the 3PAZ-4 cells four positive clones are 
identified from the SP-2 one which however, Wfi$ not a hvbrid 
but rather a^spontanepusly arising CS-virus transformed eel 1 . 
No producing cell is derived from GM 1500. 

The results of the fusion ore sursrarled in the table 



Day 



GM 1500 



1 

! 


Cul ~ures 
fused 


3 


523 


7 


528 


10 


523 


14 


528 


17 


526 


Sum 


2S4C 



Cul tures 
00 s . 



0 
0 
0 
0 
0 
0 





SPAZ-4 


c 


-i 


! Cu'i tures 
fusee 


! Cul tures 
; pos . 


Cul tures 
fused 


j Cul t-jres! 


528 


u 

t 


r/G 


0 


352 


! 2 ' 


176 


0 


528 


i 


175 


r- 
U 


523 


0 


354 




522 


1 


176 


o 


246 A 


4 j 


1056 

i 


1 



^Spontaneous ESV-cell. 



The five positive cell-lines are red oned' several tine, 
and grown on a larger scale. This results in the demise 0 * 
the EBV-line (it is well known that such ceil colonies do mt 
survive low density cloning). 



The 4 positive SPAZ-4 hyhrido™ cell lines were ider.^if 
as CIS, C28, C29 and C75. 
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E xample 4 

Production of anti -inf 1 uanza hybridoma (after in vitro 
imm unization ) 

Hu.Tiaif-'spIee'rf cells are seeded at 10 6 /ml in 2 ml aliquots 
in Falcon 2051 tubes; a total of 34 x 10 6 cells are used. 
An optimal amount of sucrose de-si ty gradient purified 
A/Bangkok virus is added and the cultures are maintained in . 
RPMI 1540 medium with 5 % h»j?an heat-inactivated plasma for 
101 hours at 37 ° C in an atmosphere of 5 S CO- in air. 
The recovered 9 x 1G 6 cells are fused to a similar number 
of SPAZ-4 cells as described in Example 3. The cells are 
seeded into 175 cultures and grown in Dulbecco's MEM containing 
20 % fetal calf serum, HAT ctvd 1 ug/ml cyclosporin A. After 
2 days the HAT medium is gradually displaced by HT medium and 
thereafter changed at intervals of 4 - 5 days. The cultures are 
screened for anti -i.nfl uer.za antibodies *on days 12 and IS after 
fusion and the positive cultures are cloned. A positive clone 
(identified as B2) is obtained which is capable of large scale 
growth and use for in vitro preparation of "chemical" amounts 
of pure antibody. 

Example 5 

Characterization of human anti -influenza monoclonal 
antibodies 

a) Anti body /C 15 

The antibody is of the 1:3 1 class and has a kappa light 
chain. The antibody reacts tz all tested viruses of 
the influenza A type (HK;1 , H2*2, H332), it is most probably 
directed against the nucl eopru cein of the virus. The antibody 
has no neutralizing activity i n vit ro and no protective effect 
in vivo. 



b) Anfibody/C 23 
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The antibody_is of the IgG 1 class and has a lambda light 
chain. Tha antibody reacts only to influenza virus of 
the H3N2 type, it is most probably directed against 
the hemagglutinin of the virus. The antibody has a strong 
neutralizing effect in vitro and a dramatic protective 
activity in vivo. It can neutralize all H3N2 virus as tested , 
i.e. tha viruses from 1958, 1969, 1973, -974, 1975, 1977. 197< 
and 1930. 

When tested with the 1973 A/Port Chalmers on KDCX calls 
an antibody preparation containing 1.5 mg/jr.l of pure antibodv 
is found to have a neutralizing titer of 12 COO. In the sa,ve 
experiment a preparation cf standard human imnunoglobul in 
(Sandoglobul in) at a concentration of 50 mg/ml is fojr.d to h?v 
a neutralizing titer of 50. This means that the monoclonal 
antibody C 23 on a protein equivalent level has a potency v.vnc 
is 10 240 tirr.es higher than r.crriai immunog lobul in . Iz is 
pertinent in this context to poinr. cut that anti-influenza 
antibody is one of the pre -dominant components in a normal 
immunoglobulin preparation which means that 
antibodies with the same neutralizing potency as C 28 buc 
directed against e.g. cytomegalo virus or varicella-zoster vir 
v/here the level of antibody in normal immunoglobulin 
preparations is fairly low, the relative potency might reach 
much higher values. 

c) Antibody/C 29 

The antibody is of the IgG 1 class and has a lambda light 
chain. The antibody reacts to influenza type B/Singaoor = , it 
has not been tested against any other type B virus. It has no 
activity against type A virus. 



d) An ti body / C 75 



The antibody is of the IcG 3 class and has a k.i;;pa lifjht 
chain. ThT'an ti'bedy rertcts only to viruses of th 2 H3\2 type-, 
it is nest ro bsbly di rec tad ;g a I n s t the h ?na egl utini r. 0 f 
the virus. It has no noutrf.1 i zi ;r; activity In vit^o ar.d no 
0 ro t« c i ve a f f 2 c t i r. v i vo . 

e} Ar.:-.lrc^ y/£ 2 

Ths antibody is of the lc<i \ class anrf r.iz a kaopr 1 icht 
chain. It reacts only to viruses of the HS!.'? typs , a«-.j is n;ost 
probably di rec tea .vc^ir.-t th* ':c::-agol uti :r«» of the vir.s. 
The antibody has no r^utral i »i r,g er"fe-:.t if\_li.tro_» >t has not 
been te s te ci f o r i n v i v 0 1; r c 1 3 c i 0 ; i . 
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1. A hybridoma cell line comprising an immortalizing cell fused to a cell 
producing a predetermined substance, the immortalizing cell comprising 
a xenogeneic hybrTdoma fused from an immortalizing cell and a non-trans- 
formed partner cell, said xenogeneic hybridoma cell having lost its ability 
or being otherwise unable to produce a predetermined substance, said 
substance producing cell being genetically compatible with said non-trans- 
formed partner. 

2. A hybridoma cell line as claimed in claim 1 wherein the substance producing 
cell is of the same species as the non-transformed partner in the xeno- 
geneic hybridoma cell parent. 

3. A hybridoma cell line as claimed in claim 2 wherein the substance producing 
cell partner and the non-transformed partner in the xenogeneic hybridoma 
cell parent are of human origin. 

4. A hybridoma cell line as claimed in any one of claims 1 to 3 wherein the 
substance producing cell has been presensitized either in vitro or in 
vivo to produce the predetermined substance. 

. A hybridoma cell line as claimed in any one of claims 1 to 4 wherein the 
substance producing cell is a lymphocyte. 

. A hybridoma cell line as claimed in claim 5 wherein the lymphocyte is 
of human origin. 

. A hybridoma cell line as claimed in claim 5 or 6 wherein the lymphocyte 
has been pre-sensitized either in vivo or in vitro to produce antibodies. 



-20- 

8. A hybridoma cell line as claimed in any one of claims 1 to 7 wherein the 
myeloma partner in the xenogeneic hybridoma cell is a murine myeloma 
which does not produce immunoglobulin. 

9. A hybridoma ctftt linens claimed in claim 8 wherein the murine myeloma 
is a mouse myeloma. 

10. A hybridoma cell as claimed in claim 9 wherein the mouse myeloma is 
provided by the SP-2 cell line. 

11. A hybridoma cell line as claimed in any one of claims 1 to 10 which 
comprises a xenogeneic hybridoma cell formed by fusion of a mouse myeloma 
cell with a human lymphocyte as parent cell and a pre-sensitized antibody 
producing human -lymphocyte as substance producing cell. 

12. A method of producing the hybridoma cell line of claim 1 which comprises 
making the xenogeneic hybridoma cell drug resistant and fusing this cell 
to a substance producing cell which is genetically compatible with the 
non-transformed partner In the xenogeneic hybridoma and selecting a desired 
hybri d . 

13. A method as claimed in claim 12 wherein the fusion partners employed are 
chosen from those as described in any one of claims 1 to 11. 

14. A method as claimed in any one of claims 12 and 13 wherein selection of 
a desired hybrid takes place on the basis of lack of sensitivity to HAT 
and assay for the ability to produce the predetermined substance. 
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15. A cell fusion system which comprises a substance producing cell and a 
xenogeneic hybridoma fused from an immortalizing cell and a non-trans- 
formed partner ce.U_.in a nutrient culture medium together with an agent 
which promotes fusion of said cells, said xenogeneic hybridoma cell havin 
lost its ability or being otherwise unable to produce a pretetermined 
substance. 

16. A cell fusion system as claimed in claim 15 wherein the cell partners 
are as described in any one of claims 1 to 12. 

17. A process for the production of a predetermined substance which comprises 
culturing a hybridoma cell line as claimed in any of claims 1 to 11 or 

as produced according to any one of claims 12 to 14 in an in vitro or 
in vivo culture medium therefor and thereafter isolating the substance 
from said medium. 

18. A method as claimed in claim 17 wherein the substance obtained is an anti- 
body. 

19. A method as claimed in claim 17 and 18 wherein in vivo culturing takes 
place in an athymic (nude) mouse or rat. 

20. A predetermined substance whenever produced according to any one of claims 
17 to 19. 

21. A hybridoma cell line according to claim 1 which is a {mouse x human) 
x human cell line. 

22. A cell line according to claim 21 which is capable of producing human 
anti -bodies of a predetermined specificity. 
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24. A method as claimed in claim 13 wherein the xenogeneic hybridoma 
has lost its ability or is otherwise unable to produce a 
pretetermine3~substance. 

25 A cell fusion system as claimed in claim 16 wherein the xenogeneic 
5 hybridoma has lost its ability or is otherwise unable to produce a 

predetermined substance. 



